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Background: Back pain is a very common disability worldwide and in Norway. The term 
“back pain” refers to all pain from the back; and includes neck pain and low back pain (LBP), 
which are the two most common parts of the back to experience pain from. 60-80% of the 
population in Norway will experience LBP during their life. 30-50% of all people report neck 
pain during a year. A large proportion back pain has no pathoanatomical diagnosis. Back pain 
is considered a multifactorial condition where biopsychosocial factors influence the patient’s 
pain. The term “yellow flags” are commonly used in clinical guidelines and research when 
referring to psychosocial risk factors for developing chronic pain. The biopsychosocial 
understanding of back pain has led to the development of multidisciplinary interventions. The 
Norwegian clinical guideline of LBP recommends referral of patients to a multidisciplinary 
rehabilitation program like a “specialized clinic in physical medicine and rehabilitation” if 
pain persist after 6-8 weeks. The guidelines also define a multidisciplinary team doing 
examinations at a specialized clinic as a team of at least two health professionals. No studies 
have previously investigated the patients assigned to multidisciplinary versus 
monodisciplinary examinations at a specialized clinic in Norway. 
Aims: Investigate if the patients assigned to multidisciplinary examination differ from 
patients assigned to monodisciplinary examination regarding patient characteristics, yellow 
flags, pain indicators, function level and treatment recommendations. 
Material and methods: Data was extracted from the Norwegian Neck and Back Registry 
(NNRR). All patients who were examined at the specialized clinic for physical medicine and 
rehabilitation at the University Hospital of Northern Norway (UNN) in 2018 and completed 
the first patient questionnaire of the NNRR were included in the original dataset. After 
exclusions, the final study sample consisted of 655 patients. The differences between the 
patients assigned to either mono- or multidisciplinary examinations were tested using the Chi-
Square test and the Independent Samples T-Test. Binary logistic regression was used to 
calculate multivariable adjusted odds ratios (OR) with 95% confidence intervals (95% CI) of 
associations between exposure variables and being assigned to mono- or multidisciplinary 
examinations. 
Results: Patients assigned to multidisciplinary examinations were on average 5.6 years 
younger. Among the yellow flags describing mental health problems there were increased 
 
 
odds for the multidisciplinary group to report both depression (OR=2.04, 95% CI=1.09-3.80), 
anxiety (2.06, 95% CI=1.03-4.12) and a HSCL-10 score >1.85 indicating mental health 
problems (OR=1.64, 95% CI=0.96-2.77) compared to patients assigned to monodisciplinary 
examinations. There were also increased odds (OR=2.53, 95% CI=1.25-5.10) that the patient 
believed his/her pain was caused by mental problems. Among yellow flags describing 
comorbidities there were increased odds of stomach discomfort (OR=2.16, 95% CI=1.10-
4.24), upper back pain (OR=1.74 95% CI=1.04-2.90) and shoulder pain (OR=1.85 95% 
CI=1.12-3.06) in the multidisciplinary group compared to the monodisciplinary group. There 
were increased odds (OR=2.36, 95% CI=1.20-4.64) of the patients in the multidisciplinary 
group using prescription pain medication more than once every week compared to the patients 
in the monodisciplinary group. Patients in the multidisciplinary group had lower odds 
(OR=0.43, 95% CI=0.24-0.76) of being recommended no treatment compared to the patients 
in the monodisciplinary group, while at the same time having increased odds (OR=3.1, 95% 
CI=1.85-5.20) of being recommended treatment for follow-up by a physician in primary care. 
Conclusion: This study shows that patients assigned for multidisciplinary examinations at 
UNN are younger than patients assigned for monodisciplinary examinations. There are also 
indications that patients assigned to multidisciplinary examinations suffers from more mental 
health problems, as well as being more likely to use pain medication requiring a prescription. 
The patients assigned to multidisciplinary examinations were also receiving overall more 
treatment recommendations from the health professionals and were especially more likely to 
be recommended to follow-up by a physician in primary care. There were no differences 
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1 Introduction 
1.1 Back pain 
Low back pain (LBP) is a very common disability both in the global (1) and Norwegian 
population (2). Globally it is estimated that 23.2% of the population experience LBP during 
any one-month period. It is estimated that 60-80% of the population in Norway will 
experience LBP during their life. 30-50% of all people also report neck pain during a year (3, 
4). Throughout this text when addressing pain from both the neck and low back, the term 
“back pain” is used. Furthermore, LBP and neck pain are the largest reasons for loss of 
Disability Adjusted Living Years (DALY) (5, 6). This means that back pain is a very common 
cause of personal suffering, as well as being a very costly patient group due to extensive sick 
leave and disability welfare in Norway (2, 7).  
LBP is often referred to as “non-specific LBP” as it is almost always impossible to find a 
specific cause of the back pain (8). It is estimated that 85% of patients with LBP have 
nonspecific LBP with no pathoanatomical diagnosis (9, 10). As such LBP is considered as a 
multifactorial condition where biophysical factors, psychological factors, social and societal 
factors (biopsychosocial), and central pain processing and modulation influence the pain that 
the patient experience (8). Therefore, LBP is to be understood as a symptom and not a 
specific disease.  
Neck pain is also most commonly non-specific as only a very small fraction of new episodes 
are caused by nerve irritation or major structural pathology (11). Neck pain is also associated 
with biopsychosocial factors and co-morbidities like headache and other musculoskeletal 
disorders (4).  
In the literature additional risk factors for developing persistent or chronic pain are referred to 
as “yellow flags” (10). Effective treatment and interventions aimed at LBP is scarce (12), 
though multidisciplinary interventions have been suggested to be more effective for pain 
patients in general (13) and for LBP patients (12, 14). 
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1.1.1 Multidisciplinary interventions 
Both neck and LBP are associated with psychological and social factors and this has led to the 
development of interventions aimed at tackling multiple factors and involving multiple types 
of health professionals (15). 
Several countries have clinical guidelines for treatment of LBP patients, including Norway 
(10). In an overview of 15 clinical guidelines for management of non-specific LBP 11 of 15 
guidelines recommend some type of multidisciplinary rehabilitation (16). In the Norwegian 
clinical guideline of LBP it is recommended to refer patients to a multidisciplinary 
rehabilitation program like a “specialized clinic in physical medicine and rehabilitation” if 
pain persist after 6-8 weeks (10). There is no existing clinical guideline for treatment of neck 
pain in Norway, but a multidisciplinary approach has been suggested as important for many 
of the patients with neck pain (4).  
There is though no clear description of what a multidisciplinary intervention should consist of 
other than being performed by more than one health profession. As a multidisciplinary 
intervention would have several different components, it is not clear what components are 
responsible for better patient outcomes due to multidisciplinary interventions. Little is known 
about the duration, setting or type of multidisciplinary intervention that could be more 
effective (14). The European Guidelines for Prevention of Back Pain also notes the problem 
of defining “multidisciplinary programs” (17).  
In the clinical guidelines for treatment of LBP in Norway a multidisciplinary team doing 
examinations at a specialized clinic in physical medicine and rehabilitation are defined as a 
team of at least two health professionals (10). The multidisciplinary examinations at the 
specialized clinic of physical medicine and rehabilitation at the University Hospital in 
Northern Norway (UNN) follow this definition. 
1.1.2 Yellow flags – risk factors for developing chronic back pain 
In the transition from the earlier biomedical view of back pain as a disease to the now 
accepted view of back pain as a multifactorial and biopsychosocial symptom (8), a lot of 
effort has gone into identifying risk factors or prognostic predictors for developing chronic 
back pain. The definition of chronic back pain is pain persisting over twelve weeks or 3 
months (10, 18). Chronic pain is also commonly referred to as persistent pain or long-lasting 
pain. Psychosocial factors have been showed to be risk factors in developing chronic pain 
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(19-23). The term “yellow flags” are commonly used in both clinical guidelines (10, 17) and 
research when referring to psychosocial risk factors. The term was originally created to 
capture the psychological risk factors and social and environmental risk factors for developing 
persistent disability due to musculoskeletal symptoms (23). 
In the Norwegian clinical guideline for LBP yellow flags are listed as risk factors for 
developing chronic back pain, mainly being psychosocial factors (10): 
• Work related issues and sick leave. 
• Mental health problems like anxiety or depression. 
• Comorbidities like generalized pain, headache, tiredness, dizziness and stomach 
issues. 
• Past debilitating back pain potentially with affection of nerves. 
• Pessimistic or negative attitude towards the pain. Fear-avoidance beliefs towards 
physical activity or work. Low expectation of recovery or return to work. 
In this study it was chosen to use these points from the Norwegian guideline as an overview 
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1.2 Back pain intervention at hospitals 
To understand the course of the patient with back pain after referral from the primary care to 
the hospitals in Norway the following gives a short description. The larger hospitals in 
Norway have multidisciplinary specialized clinics in physical medicine and rehabilitation who 
examine and treat back pain patients who are referred from primary care. In most cases these 
patients have non-specific neck pain or non-specific LBP. Other back pain patients with 
suspected specific pathology are in general referred to other clinics at the hospital like a 
neurosurgical, rheumatological or orthopedic clinic. The specialized clinics in physical 
medicine and rehabilitation are required to follow national clinical guidelines, but they still 
organize themselves differently with regards to available staff and services provided. 
Commonly the health professionals working at specialized clinics in physical medicine and 
rehabilitation are senior physicians, physicians in specialization and physiotherapists. Other 
health professionals available could be psychologists and occupational therapists. 
The patients are in general referred to the clinics by their general practitioners (GP)(Figure 1), 
but can also be referred from other hospital clinics or chiropractors and manual therapists in 
primary care. The referral is initially reviewed by one of the senior physicians working at the 
clinic. The senior physician then assigns the patients to an examination or rejects the case 
based on information given in the referral note and previous entries in the patient’s hospital 
journal.  
Hospitals in Norway also have National Priority Guidance Documents (NPGD) (24) they are 
required to follow when reviewing referrals. The purpose of the NPGDs is to ensure that the 
patient’s right to health services are treated equal independently of geographical location and 
independent of the disease of the patient. All patient referrals are to be evaluated individually 
at the discretion of the senior physicians locally. 
The NPGD for Physical medicine and Rehabilitation (25) have four chapters concerning neck 
pain and back pain. The NPGD state that loss of function, high level of pain and “yellow 
flags” can affect the patient’s right to health services and length of waiting time. In these 
chapters there are no specific guidelines on which patients should be assigned to specific 
types of interventions. 
At the specialized clinics in Physical medicine and rehabilitation at University Hospital in 
Northern Norway (UNN) back pain patients are assigned by a senior physician to either a 
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mono- or a multidisciplinary examination (Figure 1). Monodisciplinary examinations are 
carried out by one of the health professionals working at the clinic – commonly either a 
physician or a physiotherapist. Multidisciplinary examinations are carried out by a team of 
several health professionals – most commonly a physiotherapist and a physician.  
At UNN the first consultation with the patient lasts about 1,5 hours. All examinations are 
single consultations that consist of a thorough and educational clinical examination, 
information about diagnosis and advice on self-care customized to the patient. The 
examinations by themselves are therefore regarded as an intervention. However, if there are 
findings suggesting that other examinations and/or interventions are necessary, the patient is 
referred further. UNN is connected to the Norwegian Neck and Back Registry. 
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1.3 The Norwegian Neck and Back Registry 
“Norsk nakke- og ryggregister” or the Norwegian Neck and Back Registry (NNRR) is a 
medical quality registry which collected data from 4 of the 15 specialized clinics in physical 
medicine and rehabilitation at the hospitals in Norway in 2018 (26). Data for the registry is 
collected through several self-report patient questionnaires and a health professional 
questionnaire. The questionnaires collect demographic information and Patient Reported 
Outcome Measures (PROMs) concerning physical and mental health, function and quality of 
life, as well as registering information concerning diagnosis and treatment recommendations. 
The purpose of the NNRR is to improve on the quality of patient services at the specialized 
clinics. NNRR state that the registry will achieve this through (26): 
• Evaluate geographical differences between the specialized clinics  
• Evaluate which patients are referred to the specialized clinics 
• Aid the process of assigning the right patients to the right treatments or interventions.  
• Evaluate the medical and public health effect of the patient interventions  
• Improve quality locally and eventually nationally.  
NNRR is one of 51 national medical quality registers in Norway. The purpose of having 
national quality registries are documentation of effect of different treatments, as well as being 
a source for quality improvements and research (27). 
Norway’s four major specialized clinics in physical medicine and rehabilitation in Oslo, 
Bergen, Trondheim and Tromsø all have mono- and multidisciplinary examinations as the 
first consultation of back pain patients while registering patient data in the Norwegian Neck 
and Back Registry (NNRR). There is great variation in how many patients the clinics assign 
to either type of examinations. According to the NNRR annual report for 2018 (28) 
multidisciplinary examination is reported in 99.6% of all examinations in Bergen. 
Comparatively, in Trondheim only 2.5% of the patients had a multidisciplinary examination. 
While in Tromsø, multidisciplinary examinations were registered for 11.1% of the patients. 
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1.4 Significance of the investigation 
Multidisciplinary examinations require more resources as more than one health professional 
are present. It is therefore important to investigate if the patient groups selected to mono- or 
multidisciplinary examinations differ with today’s practice. In addition, additional knowledge 
of the patient characteristics can be beneficial in the tailoring of targeted interventions for the 
patients. It can also shed light on one of the components of multidisciplinary interventions. 
Many studies have investigated interventions and risk factors of back pain, but to our 
knowledge we currently have scare documentation regarding the characteristics of the patients 
assigned to either mono- or multidisciplinary examinations in a specialized clinic for physical 
medicine and rehabilitation. 
 The hypothesis would be that “more complex” patients are assigned to multidisciplinary 
examinations, but no studies have confirmed this hypothesis. More complex patients would 
be patients with more yellow flags, worse pain, worse function and potentially requiring 
different treatments. 
1.5 Research question and aims 
The purpose of this study was to investigate differences in neck- and/or back-pain patients 
either assigned to mono- or multidisciplinary examinations at UNN in 2018 who filled out the 
NNRR first patient questionnaire. 
The specific aims include: 
- To describe patient characteristics  
- To investigate if there are differences between mono- and multidisciplinary 
examination concerning yellow flags, pain indicators and function level 
- To investigate if there are differences between mono- and multidisciplinary 
examination concerning further treatment recommendations 
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2 Material and method 
2.1 Study population 
The study population consist of all patients referred to the specialized clinic in physical 
medicine at UNN and who were eligible for inclusion in the NNRR in 2018. 87% of the 
eligible patients completed the first patient questionnaire of the NNRR (28).  
The original dataset contained information of all the 667 patients who were examined at UNN 
and who completed the NNRR first patient questionnaire during 2018. All patients with no 
registration of which health professional(s) performed the examination were excluded 
(N=12). The final study sample therefore contained 655 patients. 
Figure 2: Study Overview 
 
 
2.2 Information on NNRR questionnaires 
The NNRR collect data through a total of four questionnaires. The data used in this analysis 
are sourced from the two NNRR questionnaires used at the patient’s first consultation at the 
hospital; “the first patient questionnaire” and “the health professional questionnaire”. 
The first patient questionnaire is a self-report questionnaire filled out electronically by a 
patient in the waiting room just prior to the examination. Therefore, it is filled out after the 
patient has been assigned to either a mono- or multidisciplinary examination. Sex, age, family 
status, education level, smoking status, physical activity level, pain duration, pain intensity, 
pain location, pain medication use, pain beliefs, work satisfaction, feeling of not being wanted 
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back at work, feeling of having a physical demanding or monotonous work, past surgery and 
the patient-reported outcome measures (PROMs) are sourced from the first patient 
questionnaire. The health professional(s) have access to the information gathered through the 
first patient questionnaire during the examination and it is used as a clinical tool. 
The health professional questionnaire is filled out right after the examination by the health 
professional(s). The health professional(s) use information gathered in the examination and 
from the patient’s hospital record to fill out the questionnaire. In this study information on 
which health professional(s) performed the examination, the patient’s employment and sick 
leave status, as well as the diagnosis and treatment recommendations given during the 
examination are sourced from the health professional questionnaire. 
There were also several other variables available from both questionnaires in the original 
dataset which were left out, as they were not relevant for the aims of this study. Radiological 
findings were available from the health professional questionnaire in the dataset and arguably 
relevant for the aims of this study. Though it is not known when this information becomes 
available in the patient course (Figure 1). It could be made available both before and after the 
patients are assigned to an examination. This leads to a potential selection bias which is not 
possible to account for when trying to analyze the patient’s radiological findings in the scope 
of this study. Preliminary sensitivity analysis was performed though, and no statistically 
significant differences were detected in the available radiological variables and the patients 
assigned to mono- or multidisciplinary examinations. These results are available in the 
appendix. 
2.3 Information on multidisciplinary classification 
The health professional questionnaire registers which health professional(s) met the patient 
during the examination in four separate dichotomous variables; Doctor (yes, no), Nurse (yes, 
no), Physiotherapist (yes, no) and Other (yes, no). This data was used to compute a new 
dichotomous variable; “Multidisciplinary examination” (Yes/No). The category “No” is 
defined as only one health professional, while “Yes” is defined as two or more health 
professionals present under examination. These two groups have been compared according to 
the aims of the study. 
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Throughout this text the patients in the category “Multidisciplinary examination: Yes” are 
referred to as the “Multidisciplinary group”. The patients in the category “Multidisciplinary 
examination: No” are referred to as the “Monodisciplinary group”. 
2.4 Information on patient characteristics 
Patient characteristics reported were age (continuously), sex (male, female), family status 
(single, partner, married), education level (primary school, vocational subjects, secondary 
school, <4 years college or university, >4 years college or university), smoking status (yes, 
no), physical activity level (sedentary, light, moderate, hard).  
2.5 Information on work-related variables 
Work-related variables reported were unemployed (yes, no), on current sick leave (yes, no), 
on disability pension (yes, no), felt wanted back by employer (yes, no), previous sick leave (0 
times, 1 time, 2-5 times, 6-10 times, >10 times), work satisfaction (continuous from worst to 
best), feeling of having a physical demanding job (continuous from not at all to very 
demanding) and feeling of having a monotonous job (continuous from not at all to very 
monotonous). Continuous variables were measured using Visual Analogue Scales (VAS) 0-
10. 
2.6 Information on diagnosis 
Diagnosis are set by the health professional(s) during the examination and registered in the 
health professional questionnaire.  
In the dataset there were a total of 60 different ICD-10 diagnosis codes reported. The patients 
could have registered up to six separate diagnosis. All diagnosis was recoded from the 60 
different ICD-10 codes listed in the dataset into one variable (“diagnosis”) with three 
categories; “non-specific LBP”, “non-specific neck pain” and “other or multiple diagnosis” 
(see appendix for ICD-10 code list with recoding). 
“Non-specific LBP” include patients who have received the ICD-10 diagnosis “M54.5 
Lumbago” and no other additional diagnosis. “Non-specific neck pain” include patients who 
have received the ICD-10 diagnosis “M54.2 Neck pain” and no other additional diagnosis. 
The “other or multiple diagnosis” contain patients with all other diagnosis or patients with 
multiple diagnosis. The patients with multiple diagnosis also include patients with “M54.5 
Lumbago” or “M54.2 Neck pain” who also had one or more additional diagnosis.  
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The recoding was done to be able to estimate which types of diagnosis received multi- or 
monodisciplinary examinations. The categories were chosen based on “non-specific LBP” 
and “non-specific neck pain” being the two largest identifiable uniform subgroups among the 
diagnosis codes. 
An important note on diagnosis; a patient’s potential mental health problems are not subjected 
to be diagnosed at the specialized clinic for physical medicine and rehabilitation. If any 
mental health problems were detected during the examination, it would only be described in 
the written text of the hospital record. Therefore, we have no information on potential 
diagnosis related to mental health that a patient could have received prior or after the 
examination. 
2.7 Information on pain indicators, pain beliefs, pain 
medication and past surgery 
Pain indicators reported in the dataset were pain intensity in activity (continuous), pain 
intensity in rest (continuous), pain duration (no pain, <3 months, 3-12 months, 1-2 years, >2 
years) and number of pain regions (continuous).  
Pain beliefs are reported through two variables; pain is caused by work (yes, no) and pain is 
caused by mental problems (yes, no).  
Pain medication use is reported through two variables; non-prescription pain medication use 
(not in the last month, less than every week, more than every week while not daily, daily) and 
prescription pain medication use (not in the last month, less than every week, more than every 
week while not daily, daily).  
Previous surgeries are reported through two variables; back surgery (yes, no) and neck 
surgery (yes, no). 
Both pain intensity in rest and activity are reported by the patients through a VAS 0-10 with 0 
being no pain and 10 being worst imaginable pain. Mean score for both are reported for the 
mono- and multidisciplinary groups.  
The patients originally complete a pain drawing with 32 regions in the first patient 
questionnaire. The dataset lists all painful regions of the pain drawing for each patient. The 
mean number of pain regions are reported for the mono- and multidisciplinary groups. 
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Pain duration was collapsed from five categories to four categories (<3 months, 3-12 months, 
1-2 years, >2 years) and reported.  This was due to very few patients in the original “no pain” 
category. The three patients reporting no pain were included in the <3 months category. 
2.8 Information on PROMs 
The following overview refers to different instruments used to assess Patient Reported 
Outcome Measures (PROMs) describing different types of functioning are reported through 
the first patient questionnaire: 
Oswestry Disability Index 
Oswestry Disability Index (ODI) (29) is a questionnaire that  describes how back pain affect 
current daily functioning with 10 statements graded by the patient. A score is calculated from 
0-100. Mean score are reported for the mono- and multidisciplinary group. The score was 
recoded into five categories described by the ODI; 0-20 = minimal disability, 21-40 = 
moderate disability, 41-60 = severe disability, 61-80 = crippled, 81-100 = bed-bound or 
exaggerating symptoms. Because of the low number in the “bed-bound or exaggerating 
symptoms” category it was collapsed into “crippled”, and the remaining four categories were 
reported for the mono- and multidisciplinary group. 
Neck Disability Index 
Neck Disability Index (NDI) (30) describes how neck pain affect current daily functioning 
with 10 statements graded by the patient. A score is calculated from 0-50. Mean score are 
reported for the mono- and multidisciplinary group. The score was recoded into five 
categories as described by the NDI; 0-4 = no disability, 5-14 = mild disability, 15-24 = 
moderate disability, 25-34 = severe disability, 35-50 = complete disability. Because of the 
low numbers in “no disability” and “complete disability”, the original five categories were 
collapsed to three categories (no/mild disability, moderate disability, severe/complete 
disability) and reported for the mono- and multidisciplinary groups. 
Hopkins Symptoms Check List 10 
Hopkins Symptoms Check List 10 (HSCL-10) (31, 32) is a questionnaire that aims to identify 
mental health problems last seven days through 10 items graded from 1 to 4 by the patient, 
with 4 being the highest severity. An individual score from 0 to 4 is calculated for each 
patient. Mean scores are reported for the mono- and multidisciplinary groups. A score higher 
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than 1,85 indicates mental distress and a new variable was calculated (HSCL-10 >1.85: yes, 
no) and reported for the mono- and multidisciplinary group. 
Fear Avoidance Beliefs Questionnaire 
Fear Avoidance Beliefs Questionnaire (FAB-Q) (33) registers the patients fear avoidance 
beliefs towards physical activity and work. The questionnaire provides four statements about 
physical activity and seven statements about work and the patient is asked to rate. Each 
statement is rated from 0 to 6 with 0 being in full disagreement with the statement and 6 being 
in full agreement. Higher scores indicate increased fear-avoidance beliefs. The two separate 
scores for physical activity (max 24 points) and work (max 42 points) and one combined 
score (max 66 points) are calculated for each patient. Mean scores of all three FAB-Q scores 
are reported for the mono- and multidisciplinary group. 
Ursin Health Inventory  
Ursin Health Inventory (UHI) (34) is a questionnaire that registers 29 (33 for women) 
different single items of subjective health complaints (SHCs) experienced last 4 weeks. The 
single items are graded in severity by the patient from 0 to 3 (0 = none, 1 = some, 2 = much, 3 
= severe). It is suggested in the presentation of the UHI scoring system that reporting 
frequencies of single items can be the most useful, and with a cutoff of > 0. It is also 
suggested that for specific groups the cutoff can be elevated to > 1 or > 2. It was decided to 
use a cutoff of > 1 in this study. Each of the 33 single items were recoded from the original 
four categories to two categories (0 = 0 and 1, 1 = 2 and 3). According to the aims of this 
study the frequencies of selected recoded single items was reported. The single items which 
are reported: headache (0, 1), upper back pain (0, 1), shoulder pain (0, 1), arm pain (0, 1), 
anxiety (0, 1), depression (0, 1), tiredness (0, 1), dizziness (0, 1), stomach discomfort (0, 1), 
stomach pain (0, 1), gas discomfort (0, 1) and obstipation (0, 1). 
EQ-5D-3L1 
EQ-5D-3L (35) is a descriptive system unrelated to diagnosis meant to create a score which 
indicates the patient’s health-related quality of life. Measures 5 different dimensions of 
current living on a 3-level scale. A separate Visual Analogue Scale (0 to 100 with 0 being 
 
1 The name «EQ-5D-3L» is not an abbreviation, but the name which the user guide state as the 
correct term to use in print or verbally. 
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“worst imaginable health” and 100 being “best imaginable health”) is also provided called 
EQ-VAS. Mean scores for both EQ-5D-3L and EQ-VAS are reported for the mono- and 
multidisciplinary groups. 
2.9 Information on treatment recommendations  
The health professional(s) list all recommended treatments in the primary care; physician 
(yes, no), physiotherapist (yes, no), manual therapist (yes, no), chiropractor (yes, no), 
psychologist (yes, no) and work related follow-up (yes, no).  
The health professional(s) also list all recommended treatments in the specialist services; 
treated in any specialist services (yes, no), treated in own specialist service (yes, no), referred 
to rehabilitation center (yes, no), referred to evaluation by other specialist (yes, no), referred 
to potential operation (yes, no), control after examination or treatment (yes, no), individual 
follow-up 1-2 times (yes, no), group treatment (none, 1-3 days, 4-10 days, >10 days).  
In addition, the health professional(s) register several other recommendations regarding 
treatment of the patient; training activation (yes, no), work related follow-up (yes, no), 
cognitive approach (yes, no), education (yes, no) and psychomotoric physiotherapy (yes, no).  
If the patient received no treatment recommendations it was registered in “no treatment (yes, 
no)”. 
At UNN there are only two group treatments offered in own specialist service; 2 days- and 10 
days group treatment. The four original categories (none, 1-3 days, 4-10 days, >10 days) were 
recoded to fit the group treatments offered at UNN and two new variables were created; 2 
days group treatment (yes = 1-3 days, no = none, 4-10 days, >10days) and 10 days group 
treatment (yes = 4-10 days and >10 days, no = none and 1-3 days) and reported for the mono- 
and multidisciplinary group.  
A third new variable - any group treatment - was also calculated by summarizing the two new 
variables (2 days group treatment, 10 days group treatment) and reported for the mono- and 
multidisciplinary group. This was done to be able to investigate if there were differences in 
group treatments recommended overall for the mono- and multidisciplinary group. 
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2.10 Statistical analysis 
This is an observational study with a cross-sectional design.  
The descriptive statistics of the patients are presented by crude numbers, percentages, means, 
standard deviations and number of missing cases. The Chi-Square test was used to test for 
differences in all categorical variables between the mono- and multidisciplinary group. The 
Independent Samples T-test was used to compare differences in means of the continuous 
variables between the mono- and multidisciplinary group. P-values of crude numbers were 
calculated and presented. Missing information was identified, reported and excluded from 
further analysis.  
Binary logistical regression analysis was used to calculate multivariable adjusted odds ratios 
(ORs) with 95% confidence intervals (95% CI) of the associations between mono- and 
multidisciplinary examinations and the various variables describing yellow flags, pain, 
function and treatment recommendations. 
“Age”, “Sex” and “Smoking status” were considered as possible confounders due to 
association with several of the listed exposure variables and mono- and multidisciplinary 
examinations. However, just age was associated with both exposure variables and the 
outcome. Therefore, age was the only confounder adjusted for in the binary logistical 
regression analysis. 
All analysis was done in IBM SPSS Statistics for Windows, Version 26. 
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2.11 Ethics 
Permissions 
A formal inquiry was sent to the Regional committee for medical- and health-related research 
(REK) who replied that this study does not require REK-approval. REK regarded this study as 
a local quality assessment project which only required local approval from the patient safety 
officer at UNN and approval from the NNRR board of directors. 
An application to the UNN patient safety officer to use the data registered in the NNRR first 
patient and health professional questionnaire at UNN in 2018 was sent, as well as a formal 
request to the NNRR board of directors. Permission to use the data requested was granted by 
both parties. 
Privacy and confidentiality 
The manager of the NNRR merged the data in the first patient questionnaire and the data in 
the health professional questionnaire into one dataset to be used in this study. The individual 
patients in the dataset were “unidentified” by the manager of the NNRR before the dataset 
was handed over to the research group.  
Informed consent process 
All patients who complete the first patient questionnaire have given written consent allowing 
the NNRR data to be stored and used in research. 
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3 Results 
3.1 Multidisciplinary classification 
Of a total of 655 patients, 572 underwent a monodisciplinary examination, and were classified 
as the monodisciplinary group. The remaining 73 patients underwent a multidisciplinary 
examination and were classified as the multidisciplinary group. 
3.2 Descriptive statistics 
Table 1 to table 5 contain crude frequencies and mean scores from the first patient 
questionnaire and the health professional questionnaire. In dichotomous variables only 
answers with a value of 1 or yes has been listed unless other noted in the tables. This was 
done to limit the size of the tables. 
3.2.1 Patient characteristics  
There was a statistically significant mean difference of 5,6 years in age between the multi- 
and monodisciplinary group. The multidisciplinary group had a mean age of 39.3 (range = 17-
65), while the monodisciplinary group had a mean age of 44.9 (range = 17-87) (Table 1). 
44.4% had a family status as single in the multidisciplinary group compared to 28.1% in the 
monodisciplinary group (Table 1). This difference in family status was statistically 
significant.  
19.5% in the monodisciplinary group were smokers compared 11.1% in the multidisciplinary 
group (Feil! Fant ikke referansekilden.), however this difference was not statistical 
significant. 
3.2.2 Work-related variables 
A higher proportion had previous sick leave(s) in the multidisciplinary group compared to the 
monodisciplinary group (Table 1), but this difference was not statistically significant. 
In the work-related questions there were a higher number of non-response than in the other 
variables (Table 1). This was mainly related to patients who didn’t have current employment. 
There was notably an even higher rate of non-response for the variable “not felt wanted back 
by employer”, though no reason for this could be identified.  
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Table 1: Differences in patient characteristics and work-related variables between mono- and 
multidisciplinary examinations among back pain patients from the University Hospital in Northern Norway 
 









Female, N (%) 














Family status   
Married, N (%) 
Partner, N (%) 










Primary school, N (%) 
Vocational subjects, N (%) 
Secondary school, N (%) 
< 4 years college or university, N (%) 













Smoker, N (%)  111 (19.5) 8 (11.1) 0.053(1)  14  
















Work-related variables  
Unemployed, N (%) 17 (2.9) 3 (4.1) 0.389(1) 0 
On sick leave, N (%) 209 (35.9) 29 (39.7) 0.523(1) 0 



















Disability pension, N (%) 46 (7.9) 7 (9.6) 0.376(1) 0 
Not felt wanted back by employer, N (%) 75 (16.0) 13 (21.7) 0.266(1) 126 
Work satisfaction, mean VAS (SD)  7.44 (2.7) 7.05 (2.66) 0.273(2) 78 
Feeling of having a physical demanding job, mean 
VAS (SD) 
4.89 (3.17) 4.52 (2.97) 0.376(2) 63 
Feeling of having a monotonous job, mean VAS (SD) 4.24 (2.91) 4.52 (2.97) 0.471(2) 76 
1 Chi-Square Test, 2 Independent samples t-test, 3 Fischer’s exact p-value listed for variables with groups containing 
less than 10 patients 
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3.2.3 Diagnosis 
No statistically significant differences between the multi- and monodisciplinary groups were 
detected across the diagnosis categories (Table 2). 
Table 2: Differences in diagnosis classification between mono- and multidisciplinary examinations among 
back pain patients from the University Hospital in Northern Norway 
 
3.2.4 Pain indicators, pain beliefs, pain medication and past surgery 
No statistically significant differences were registered among the different pain indicators 
between the mono- and multidisciplinary group (Table 3). 
Among pain beliefs 16.4% of the patients in the multidisciplinary group believed the cause of 
pain were due to mental problems compared to 7.2% in the monodisciplinary group, and this 
difference was statistically significant. 
There was a statistically significant difference in prescription pain medication use between the 
mono- and multidisciplinary group (Table 3). A higher proportion of the multidisciplinary 
group reported using prescription pain medication. 
High numbers of non-response were registered in both non-prescription and prescription pain 
medication use (Table 3) and investigated further. It was found that 73 of the patients who 
had answered the question of prescription pain medication use left out answering non-
prescription pain medication use. Of the patients who had answered the question of non-
prescription pain medication use 69 left out answering the question of prescription pain 
medication use.  
  






Diagnosis     
Non-specific LBP, N (%) 
Non-specific neck pain, N (%) 








1 Chi-Square Test 
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Table 3: Differences in pain indicators, pain medication usage and previous surgery between mono- and 
multidisciplinary examinations among back pain patients from the University Hospital in Northern Norway 
 
  








Pain indicators     
Pain intensity in rest, mean VAS (SD) 5.36 (2.3) 5.33 (2.1) 0.919(2) 6 
Pain intensity in activity, mean VAS (SD) 6.51 (2.2) 6.78 (1.94) 0.307(2) 8 
Number of regions marked on pain drawing, mean 
(SD) 
6.86 (5.43) 7.26 (5.59) 0.556(2) 6 
Pain duration: 















Pain beliefs  
Pain is caused by work, N (%) 230 (39.5) 31 (42.5) 0.628(1) 0 
Pain is caused by mental problems, N (%) 42 (7.2) 12 (16.4) 0.007(1) 0 
Use of pain medication 
Non-Prescription: 
Not in the last month 
< every week 














Not in the last month 
< every week 














Past surgery     
Back surgery, N (%)  









1 Chi-Square Test, 2 Independent samples t-test, 3 Fischer’s exact p-value listed for variables with groups containing 
less than 10 patients 
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3.2.5 PROMs 
66.2% of the patients in the multidisciplinary group had a HSCL-10 Score >1.85 compared to 
51.3% in the monodisciplinary group, and this difference was statistically significant. The 
mean HSCL-10 Score was also statistically significantly higher in the multidisciplinary group 
compared to the monodisciplinary group (Table 4) 
Among the UHI single items there were several statistically significant differences between 
the groups (Table 4). 22.5% of the patients in the multidisciplinary group reported depression 
compared to 11.7% in the monodisciplinary group. Anxiety was reported by 17.1% in the 
multidisciplinary group compared to 9.2% in the monodisciplinary group. In addition, 
statistically significant higher proportions of the multidisciplinary group compared to the 
monodisciplinary group reported stomach discomfort, upper back pain and shoulder pain. 
No other statistically significant differences between the mono- and multidisciplinary group 
were detected in the results from the PROMs. However, the multidisciplinary group reported 
a higher mean NDI score compared to the monodisciplinary group (Table 4). In addition, in 
the NDI categories 46.9% reported moderate disability and 24.5% reported severe/complete 
disability in the multidisciplinary group, compared to 41.9% and 19.4% in the 
monodisciplinary group. 
In addition, table 4 shows the numbers of nonresponse. The number of nonresponses in the 
work score of the FAB-Q was mainly due to patients being not employed at the time. Only 
patients with both FAB-Q physical activity score and work score were reported in the total 
score. 156 patients were non-responders in the EQ-VAS score.  
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Table 4: Differences in PROMs between mono- and multidisciplinary examinations among back pain 
patients from the University Hospital in Northern Norway 










Score, mean (SD) 30.75 (14.01) 30.19 (11.94) 0.744(2) 4 
Categorical, N (%) 
1. Minimal disability 
2. Moderate disability 














Score, mean (SD) 17.34 (8.55) 19.22 (7.35) 0.144(2) 02 
Categorical 
1. None/mild disability 
2. Moderate disability 











Score, mean (SD) 1.98 (0.66) 2.15 (0.62) 0.041(2) 23 
Score > 1,85, N (%) 288 (51.3) 47 (66.2) 0.018(1) 23 
FAB-Q  
Total Score, mean (SD) 
Physical activity Score, mean (SD) 













UHI Single items  
EQ-5D-3L  
Score, mean (SD) 0.475 (0.32) 0.480 (0.31) 0.906(2) 32 
EQ-VAS, mean VAS (SD) 53.14 (19.06) 52.78 (19.70) 0.896(2) 156 
1 Chi-Square Test, 2 Independent samples t-test, PROMs = Patient Reported Outcome Measures, ODI = Oswestry 
Disability Index, NDI = Neck Disability Index, HSCL-10 = Hopkins Symptoms Checklist 10, FAB-Q = Fear Avoidance 
Beliefs Questionnaire, UHI = Ursin Health Index 
 
2 Only patients with neck pain are requested to report the NDI. 265 patients were not listed with an 
NDI score. It is not possible to detect an accurate number of missing for this variable, as there is no 
possibility to separate patients who did not have neck pain from patients with neck pain choosing to be 
non-responders. Though it is very likely that a true number of non-responders is small. 
3 Same as 2. 
Headache 240 (42.9) 29 (42.9) 0.964(2) 28 
Upper back pain 232 (42.6) 40 (58.0) 0.015(2) 41 
Shoulder pain 247 (44.6) 42 (58.3) 0.028(2) 29 
Arm pain 187 (33.7) 26 (37.7) 0.510(2) 31 
Anxiety 51 (9.2) 12 (17.1) 0.036(2) 28 
Depression 65 (11.7) 16 (22.5) 0.011(2) 29 
Stomach discomfort 55 (10.0) 13 (18.3) 0.035(2) 34 
Stomach pain 61 (11.2) 12 (17.1) 0.151(2) 42 
Gas discomfort 105 (19.0) 12 (16.7) 0.635(2) 30 
Obstipation 46 (8.3) 10 (13.9) 0.116(2) 27 
Dizziness 99 (17.9) 11 (15.3) 0.582(2) 30 
Tiredness 305 (54.2) 33 (46.5) 0.221(2) 21 
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3.2.6 Treatment recommendations 
There were several differences between the mono- and multidisciplinary group in the 
treatment recommendations. 
38.0% of the patients in the monodisciplinary group received no treatment recommendations 
compared to 23.3% in the multidisciplinary group (Table 5). This difference was statistically 
significant. 
41.1% of the patients in the multidisciplinary group were recommended follow-up by a 
physician in primary care compared to 18.2% in the monodisciplinary group. This difference 
was statistically significant. 6.8% of the patients in the multidisciplinary group were 
recommended work-related follow-up in primary care compared to 2.2% in the 
monodisciplinary group (Table 5). This difference was also statistically significant. 
A larger proportion of the patients in the multidisciplinary group were also recommended to 
follow-up by a physiotherapist in the primary care, however this difference was not 
statistically significant (Table 5). 
There were no statistically significant differences in recommendations among treatments or 
referrals in the specialist services between the mono- and multidisciplinary group (Table 5). 
Among other recommendations there were differences in training activation and work-related 
follow-up between the mono- and multidisciplinary group. A larger portion of the patients in 
the monodisciplinary group received training activation recommendation, while a larger 
portion of the multidisciplinary group received work-related follow-up recommendation 
(Table 5). These differences were however not statistically significant. 
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Table 5: Differences in treatment recommendations between mono- and multidisciplinary examinations 
among back pain patients from the University Hospital in Northern Norway 
 





No treatment, N (%) 226 (38.8) 17 (23.3) 0.010(1) 
 
In primary care  
Physician, N (%) 106 (18.2) 30 (41.1) <0.001(1) 
Physiotherapist, N (%) 248 (42.6) 36 (49.3) 0.276(1) 
Manual therapist, N (%) 25 (4.3) 3 (4.1) 0.619(1) 
Chiropractor, N (%) 9 (1.5) 1 (1.4) 0.692(1) 
Psychologist, N (%) 10 (1.7) 2 (2.7) 0.394(1) 
Work related follow-up, N (%) 13 (2.2) 5 (6.8) 0.040(1) 
 
In specialist services  
Treated in any specialist services, N (%) 319 (54.8) 36 (49.3) 0.374(1) 
Treated in own specialist service, N (%) 142 (24.4) 17 (23.3) 0.835(1) 
Referred to rehabilitation center, N (%) 71 (12.2) 10 (13.7) 0.415(1) 
Referred to evaluation by other specialist, N (%) 26 (4.5) 2 (2.7) 0.377(1) 
Referred to potential operation, N (%) 26 (4.5) 3 (4.1) 0.592(1) 
Control after examination or treatment, N (%) 78 (13.4) 8 (11.0) 0.357(1) 
Individual follow-up 1-2 times, N (%) 33 (5.7) 4 (5.5) 0.603(1) 
Any group treatment, N (%) 122 (21.0) 15 (20.5) 0.935(1) 
2 days group treatment, N (%) 52 (8.9) 7 (9.6) 0.494(1) 
10 days group treatment, N (%) 70 (12.0) 8 (11.0) 0.486(1) 
 
Other recommendations  
Training activation, N (%) 239 (41.1) 22 (30.1) 0.072(1) 
Work related follow-up, N (%) 68 (11.7) 14 (19.2) 0.068(1) 
Cognitive approach, N (%) 144 (24.7) 17 (23.3) 0.786(1) 
Education, N (%) 133 (22.9) 17 (23.3) 0.933(1) 
Psychomotoric physiotherapy, N (%) 23 (4.0) 1 (1.4) 0.230(1) 
1 Chi-Square Test, 2 Fischer’s exact p-value listed for variables with groups containing less than 10 patients 
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3.3 Associations between variables describing yellow flags 
and mono- and multidisciplinary examinations  
Among the yellow flags describing mental health problems there were several statistically 
significant associations between the multidisciplinary and monodisciplinary group (Table 6). 
 There was increased odds (OR=2.53, 95% CI=1.25-5.10) that the patient believed his/her 
pain was caused my mental problems in the multidisciplinary group compared to in the 
monodisciplinary group (Table 6). Among patients in the multidisciplinary group there were 
increased odds of reporting both depression (OR=2.04, 95% CI=1.09-3.80) and anxiety (2.06, 
95% CI=1.03-4.12) compared to patients in the monodisciplinary group.  
There were increased odds (OR=1.64, 95% CI=0.96-2.77) of having a HSCL-10 score above 
1.85 in the multidisciplinary group compared to in the monodisciplinary group (Table 6). This 
variable was statistically significant in the crude numbers; however, it was no longer 
statistically significant when adjusted for age. 
For comorbidities there were increased odds of stomach discomfort (OR=2.16, 95% CI=1.10-
4.24), upper back pain (OR=1.74 95% CI=1.04-2.90) and shoulder pain (OR=1.85 95% 
CI=1.12-3.06) in the multidisciplinary group compared to the monodisciplinary group (Table 
6). 
There were also increased odds (OR=4.54, 95% CI=1.42-13.95) of the patient having been on 
sick leave more than 10 times previously in the multidisciplinary group compared to the 
monodisciplinary group (Table 6). 
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Table 6: Odds ratios (OR) and 95% confidence intervals (CI) for the association between yellow flags and 
being assigned to multidisciplinary examination among back pain patients from the University Hospital in 
Northern Norway 
 Odds Ratio 95% CI p-value 
Work related issues and sick leave    
Unemployed 1.080 0.303-3.853 0.906 
On sick leave 1.089 0.659-1.802 0.739 
Previous sick leave (ref: no) 
1 time 
2-5 times 

















Not felt wanted back by employer 1.460 0.749-2.847 0.266 
Work satisfaction (one-point difference) 0.966 0.877-1.063 0.476 
Pain is caused by work 1.083 0.658-1.780 0.754 
Mental health problems    
Pain is caused by mental problems 2.527 1.253-5.096 0.010 
HSCL-10 Score >1.85 1.635 0.964-2.774 0.068 
HSCL-10 Score 1.294 0.914-1.833 0.146 









Comorbidities    
Number of regions marked on pain drawing 1.012 0.970-1.057 0.572 
Diagnosis (ref: Non-specific LBP) 
Non-specific neck pain 










UHI Single items    
Stomach discomfort 2.162 1.102-4.241 0.025 
Stomach pain 1.517 0.766-3.003 0.232 
Gas discomfort 0.880 0.455-1.702 0.703 
Obstipation 1.814 0.863-3.809 0.116 
Tiredness 0.696 0.422-1.148 0.696 
Dizziness 0.816 0.412-1.617 0.561 
Headache 















    
Past debilitating back pain    
Back surgery 1.616 0.773-3.378 0.202 
Neck surgery 1.717 0.534-5.520 0.364 
Pessimistic or negative attitude towards the pain    
FAB-Q Total Score 0.994 0.977-1.011 0.469 
FAB-Q Physical Activity Score 1.006 0.964-1.049 0.786 
FAB-Q Work Score 0.991 0.969-1.013 0.410 
Binary Logistic Regression with ‘Multidisciplinary examination (Yes, No)’ as dependent variable 
Adjusted for: Age 
1 There were no patients in the 6-10 times category in the multidisciplinary group, and therefore unable to calculated 
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3.4 Associations between variables describing pain and 
function and mono- and multidisciplinary examinations  
Two statistically significant associations concerning pain medication use between the mono- 
and multidisciplinary group were detected. There were less odds (OR=0.34, 95% CI=0.12-
0.94) of patients in the multidisciplinary group using non-prescription pain medication less 
than every week compared to the patients in the monodisciplinary group. In addition, there 
were increased odds (OR=2.36, 95% CI=1.20-4.64) of the patients in the multidisciplinary 
group using prescription pain medication more than once every week compared to the patients 
in the monodisciplinary group (Table 7). 
No other statistically significant associations were detected between the remaining variables 
for pain and function and the mono- and multidisciplinary group.  
However, there were increased odds (OR=1.72, 95% CI=0.86-3.43) of the patients in the 
multidisciplinary group using prescription pain medication every day compared to the 
monodisciplinary group (Table 7).  
In addition, there were increased odds (OR=1.66 95% CI=0.81-3.41) for being in the NDI 
category of moderate disability and increased odds (OR=1.96, 95% CI=0.84-4.55) for being 
in the NDI category of severe/complete disability for patients in the multidisciplinary group 
compared to patients in the monodisciplinary group (Table 7). 
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Table 7: Odds ratios (OR) and 95% confidence intervals (CI) for the association between variables 
describing pain and function and being assigned to multidisciplinary examination among back pain 
patients from the University Hospital in Northern Norway 
 Odds Ratio 95% CI p-value 
Pain intensity and duration    
Pain in rest 1.013 0.906-1.131 0.826 
Pain in activity 1.074 0.955-1.208 0.230 
















Pain medication use    
Non-Prescription: (ref: Not in the last month) 
< every week 















Prescription: (ref: Not in the last month) 
< every week 














Function level    
ODI Score  1.000 0.982-1.018 0.972 

















NDI Score 1.031 0.995-1.069 0.089 













EQ-5D-3L Score 1.104 0.497-2.452 0.808 
EQ-VAS  1.000 0.986-1.015 0.963 
Binary Logistic Regression with ‘Multidisciplinary examination (Yes, No)’ as dependent variable 
Adjusted for: Age 
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3.5 Associations between treatment recommendations and 
mono- and multidisciplinary examinations  
Among the treatment recommendations there were several statistically significant associations 
between the multi- and monodisciplinary group:  
There were less odds (OR=0.43, 95% CI =0.24-0.76) of the patients in the multidisciplinary 
group of being recommended no treatment at all compared to the patients in the 
monodisciplinary group (Table 8).  
There were increased odds (OR=3.1, 95% CI=1.85-5.20) of being recommended follow-up by 
a physician in primary care in the multidisciplinary group compared to in the 
monodisciplinary group (Table 8). 
There were increased odds (OR=3.56, 95% CI=1.22-10.45) of being recommended work-
related follow-up in primary care among patients in the multidisciplinary group compared to 
in the monodisciplinary group (Table 8).  
There were less odds (OR=0.54, 95% CI=0.32-0.92) of being recommended training 
activation in the multidisciplinary group compared to in the monodisciplinary group (Table 
8). The training activation variable was not a statistically significant difference in the crude 
numbers between the mono- and multidisciplinary groups, but the variable was statistically 
significant when adjusted for age (Table 8).  
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Table 8: Odds ratios (OR) and 95% confidence intervals (CI) for the association between treatment 
recommendations and being assigned to multidisciplinary examination among back pain patients from 
the University Hospital in Northern Norway 
 Odds Ratio 95% CI p-value 
    
No treatment recommendations 0.428 0.241-0.761 0.004 
    
Treatment in the primary care    
Physician 3.099 1.847-5.199 <0.001 
Physiotherapist 1.409 0.861-2.308 0.173 
Manual Therapist 0.917 0.268-3.134 0.890 
Chiropractor 0.870 0.107-7.074 0.896 
Psychologist 1.451 0.308-6.828 0.638 
Work-related follow-up 3.564 1.215-10.452 0.021 
    
Treatment in specialist services    
Treated in any specialist services 0.771 0.472-1.261 0.301 
Treated in own specialist service 0.875 0.490-1.563 0.652 
Referred to rehabilitation center 1.288 0.625-2.652 0.493 
Referred to evaluation by other specialist 0.627 0.144-2.722 0.533 
Referred to potential operation 1.056 0.307-3.632 0.931 
Control after examination or treatment 0.775 0.356-1.687 0.521 
Individual follow-up 1-2 times 0.904 0.308-2.651 0.854 
Any group treatment 0.882 0.480-1.620 0.686 
2 days group treatment 1.004 0.435-2.317 0.992 
10 days group treatment 0.815 0.373-1.782 0.609 
    
Other recommendations    
Training activation 0.538 0.315-0.920 0.023 
Work related follow-up 1.641 0.864-3.115 0.130 
Cognitive approach 0.792 0.441-1.420 0.433 
Education 0.938 0.524-1.679 0.829 
Psychomotoric physiotherapy 0.330 0.044-2.488 0.282 
    
Binary Logistic Regression with ‘Multidisciplinary examination (Yes, No)’ as dependent variable 
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4 Discussion 
4.1 Summary of main findings 
In this study several differences between the patients assigned to mono- and multidisciplinary 
examinations were identified. 
Patients assigned to multidisciplinary examinations were younger compared to the patients 
assigned to the monodisciplinary examinations.  
The multidisciplinary group were more likely to have beliefs about their pain being related to 
mental health problems, as well as being more likely to report depression or anxiety. There 
was also an indication that the patients in the multidisciplinary group were more likely to 
score above the cutoff of 1.85 on the HSCL-10, which indicates that the patient may suffer 
from mental health problems; however, this was not statistically significant. The patients in 
the multidisciplinary group were also more likely to report comorbidities regarding upper 
back pain, shoulder pain and stomach discomfort. 
The patients assigned to multidisciplinary examination were also more likely to use 
prescription pain medication, while the patients assigned to monodisciplinary examination 
was more likely to use non-prescription pain medication. Furthermore, the multidisciplinary 
group received more treatment recommendations, included being recommended follow-up by 
a physician in primary care and work-related follow-up in primary care. 
In addition, the results showed interesting non-differences between the patients assigned to 
mono- and multidisciplinary examination. The groups were similar reporting on pain 
indicators, PROMs describing function and almost all work-related variables. A notable result 
that were not statistically significant is a trend indicating the patients in the multidisciplinary 
group being more likely to be in the NDI categories moderate and severe/complete disability. 
There was also no difference in pain duration between the two groups, as over 90% of the 
patients in both groups reported pain duration of more than 3 months. This means that both 
groups consisted of almost only patients who would be classified as patients with chronic pain 
(10, 18). However, based on recommendations from the clinical guidelines it is expected that 
most patients referred to specialist health care services are suffering from chronic pain as the 
guideline recommend referral if pain persist after 6-8 weeks (10). 
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4.2 Discussion of the main results 
An important context in this study is that the groups investigated in this study are two 
subgroups of all the referred patients referred to the same multidisciplinary specialized clinic. 
The GPs who refer the patients would most likely consider the two subgroups as the same 
patient group based on recommendations in the clinical guidelines. Multidisciplinary 
rehabilitation programs are recommended to patients who have not responded to first-line 
treatments and who are severely disabled by pain (36), and referral to a multidisciplinary 
specialized clinics in physical medicine and rehabilitation is recommended if pain persist after 
6-8 weeks (10). The author has not been able to find any studies directly comparing patients 
assigned to mono- and multidisciplinary examinations in a multidisciplinary pain clinic 
setting.  
When assessing the main results of this study there are indications that through the current 
evaluation process of referrals the senior physicians assign patients with different 
characteristics to mono- or multidisciplinary examinations at the specialized clinic for 
physical medicine at UNN. Though there is also uncertainty about the true strength of most 
associations in this study. There is an overall lack of precision in the results which can be 
identified through the mostly wide confidence intervals. This means that the true strengths of 
the associations in this study are unknown. The main reason for the lack of precision is likely 
the small sample size, as well as for most variables the risk of the event were small (more 
frequent events would make for a more precise or more narrow confidence interval) (37). 
One must also take into consideration when assessing the results that the yellow flags do not 
operate in isolation and need to be viewed in context (23). It would not be satisfactory to just 
view the strength of one association in isolation between one of the risk factors and being 
assigned to mono- or multidisciplinary examinations to describe how well it makes the 
classification of the patients (38). In order to evaluate the clinical relevance of the results, 
they need to be assessed in relation to each other; with also variables which are not 
statistically significant being able to influence conclusions. 
Patient characteristics 
In this study the patients in the multidisciplinary group were younger than patients in the 
monodisciplinary group. This difference of almost 6 years in age between the groups can 
potentially be viewed as a form of discrimination based on age (39); also referred to as 
“ageism” (40). Neither the national clinical guideline (10) nor the NPGDs (25) mention age as 
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a factor for treatment recommendations or prioritization of back pain patients. However, there 
could be other plausible explanations for this observed difference that this study cannot 
conclusively answer.  
One reason for the age difference could be that back pain is less common among a younger 
population (41). It is well established that back pain affects all age groups (8), from children 
and adolescents to the elderly. Nevertheless, the prevalence of back pain is at the highest in 
the age group from 35 to 55 years (41). A systematic review reports that there was around 
three to four times higher prevalence of chronic LBP at age 50 compared to aged 18-30 (42). 
It could therefore be perceived as a more serious or urgent problem for a younger person and 
therefore warranting the allocation of more health resources. In addition, in the general 
population a strong predictor of having future back pain is having had back pain in the past 
(8, 43), and knowing that back pain is the largest reason to loss of DALYs (5); assigning more 
initial resources to younger people could be perceived as more cost-efficient if assumed to 
prevent future use of health resources due to back pain. 
The difference in age could be conscious or unconscious, and could be due to factors on the 
micro level (such as a clinician’s decision-making) or due to factors at the macro level (such 
as in institutional policies) (44). As mentioned, it is not possible to make any conclusions in 
this study on the age-difference between the mono- and multidisciplinary group. This is 
therefore a topic that could be worth examining further in future studies. 
Associations between variables describing yellow flags and mono- and 
multidisciplinary examinations  
The findings from this study showed that the differences between the mono- and 
multidisciplinary group are mainly related to mental health problems. This is in line with 
research on risk factors or prognostic indicators among back patients as several studies have 
showed a relationship between the mental health problems among the yellow flags and pain-
related outcomes (8, 20, 23). Depressed mood was mentioned as the strongest predictor of 
chronic neck pain in one study (22). A systematic review from 2015 concluded that symptoms 
of depression was associated with an increased risk of new episodes of LBP, with the risk 
being even higher in patients with more severe depression (21). A higher cutoff was chosen 
for UHI single items in this study as described in 2.8. This separated the patients reporting a 
higher degree of depression from the patients reporting only some symptoms. 
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When assessing the ORs and 95% CIs of the variables describing mental health problems 
(Table 6); the direction of all associations indicate that the multidisciplinary group are more 
likely to report mental health problems than the monodisciplinary group, while the true 
strength of the associations are unknown due to the lack of precision in the results. Even 
though the association between HSCL-10 score >1.85 and mono- and multidisciplinary 
examinations is not statistically significant, it has the same direction as the other variables 
describing mental health problems. It is likely that all the mental health variables are 
clinically relevant when they are viewed in context with each together. 
In a referral note from the GP it is quite likely that information of any known mental health 
problems would be included. The GP could gain knowledge of this by asking directly if the 
patient feels depressed or experience any other mental health problems like anxiety or stress. 
In addition, this study shows that the patients in the multidisciplinary group are more likely to 
report that they believe that their pain is related to mental problems. This strengthens the 
assumption that the patients may have discussed mental health problems with their GP. 
Several comorbidities were also more likely in the multidisciplinary group, as there was a 
higher likelihood of reporting upper back pain, shoulder pain and stomach discomfort. The 
prognosis of back pain is worse when it is combined with pain in other parts of the body (8, 
10). The clinical relevance of these results (Table 6) are hard to judge, as the precision of the 
results that are statistically significant are poor and differences were not detected in most of 
the comorbidities that were investigated. Though it is not likely that a patient would be 
assigned to a multidisciplinary examination based on only one of these comorbidities being 
reported in a referral.  
There were no differences detected between the groups regarding fear-avoidance beliefs. A 
systematic review concluded that high fear avoidance beliefs were mainly non-prognostic 
when used in a population already reporting chronic pain (45). The proportion of patients with 
chronic pain were over 90% for both groups in this study and could explain the lack of 
differences observed in fear avoidance beliefs between the mono- and multidisciplinary 
groups. Other studies have also questioned the usability of the FAB-Q. One study concluded 
that FAB-Q was not a good measure for fear-avoidance beliefs (46), while another found the 
FAB-Q to not be a good fit with LBP patients (47). One of the criticisms of the FAB-Q was 
that the 7-point scoring of the questions were to many, with most questions just supporting 
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yes or no or a 3-point scale. This could affect the responsiveness of the FAB-Q (46), which 
means that a difference between the groups could become difficult to detect. 
There was a statistically significant higher odds (OR=4.54, CI 95=1.42-13.95) of the patients 
in the multidisciplinary group having had more than 10 previous sick leaves. The OR is the 
highest of all the associations made in this study, while at the same time also has the widest 
CI, which means that there is a great deal of uncertainty of the true strength of this 
association.  
There were no statistically significant associations among the remaining work-related 
variables and mono- and multidisciplinary examinations in this study, as well as it was 
difficult to point out any trends. Unfortunately the length of the patients’ sick leave was not 
calculated in this study, as length of sick leave has been suggested as one of the most 
important work-related yellow flags (10, 48). A date for when the last sick leave started was 
provided in the dataset, but not the date of the examination, which made a calculation not 
possible. Length of sick leave is a topic that should be further examined in future studies to 
shed more light on work-related factors affecting the prognosis or outcomes for the patients. 
Associations between variables describing pain and function and mono- and 
multidisciplinary examinations  
There were mostly non-differences between the mono- and multidisciplinary group regarding 
pain and function. Studies have showed a correlation between reported pain and perceived 
function levels like the ODI score (49) (50) and the NDI score (51). Other studies though 
have pointed out that over 40% of the people who report having higher level of chronic pain 
do not report higher level of disability because of the pain (23).  
In this study, neither the ODI or the NDI showed statistically significant differences between 
the mono- and multidisciplinary groups. However, there was an observable trend where the 
multidisciplinary group have higher odds of being in the NDI groups with moderate and 
severe/complete disability (Table 7). This trend is worth noting, as it could have a clinical 
relevance. Future studies could potentially investigate this further. 
In addition, the ODI does not measure any psychological consequences of pain; it is strictly a 
physical function outcome (29). This means that even though there are differences between 
the groups regarding mental health problems, there is not necessarily a correlation with ODI 
scores.  
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It could also possibly be more difficult for a GP to describe differences in function and pain 
intensity in this patient group than it would be to list potential mental health problems. All the 
patients have sought help from the GP because of back pain which was disabling enough to 
be referred to the hospital, but not everyone would answer yes to feeling depressed or report 
any other mental health problems. This could conceivably also be a reason why there are a 
lack of differences between the groups among the PROMs describing function and the pain 
indicators, while there are differences concerning mental health problems.  And as previously 
mentioned; patients from both groups consist of more than 90% with chronic pain, which 
could also be a reason why there is a lack of differences between the groups in pain and 
function. 
Patients in the multidisciplinary group were more likely to use prescribed pain medication 
more than once a week. While not statistically significant, there were also higher odds of 
patients in the multidisciplinary group reporting daily use of prescribed pain medication. The 
true strength of these two associations is uncertain due to the lack of precision in the results 
(Table 7). The GPs are mainly the prescriber of the pain medication to the patients, and 
therefore it is likely part of the information received in the referral note. When taking all 
information into account; it is likely prescribed pain medication use have a clinical relevance 
when assigning patients to either mono- or multidisciplinary examinations.  
Interestingly there is a difference in pain medication use even though there were no 
differences in function and pain intensity. This is interesting because studies have showed an 
association between pain intensity and strength of pain medication among patients with 
musculoskeletal pain (52).  
Associations between treatment recommendations and mono- and 
multidisciplinary examinations  
Overall, the multidisciplinary group did receive more treatment recommendations than the 
monodisciplinary group. It is not possible to make any conclusions on reasons for this 
difference through the available data in this study. However, the fact that the multidisciplinary 
group received more treatment recommendations strengthens the hypothesis of the 
multidisciplinary group being more complex. To be able to report more conclusive on this, 
information from the hospital record would have to be cross-checked or obtained through 
interviews of both patients and health professionals.  
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In this study, the patients in the multidisciplinary group are more likely to be recommended 
follow-up by a physician in primary care, with an OR of 3.1 and a 95% CI of 1.85-5.2. The 
result is the strongest association made between the groups in this study. The CI is still wide, 
but even the minimum of 1.85 are likely to have a clinical relevance.  
A potential reason for this could be due to the more likely use of prescribed pain medication 
in the multidisciplinary group. A physician in primary care would be the most likely health 
professional to follow-up prescribed pain medication use, especially if there were concerns 
related to this. The message from guidelines for treating back pain is that first choice of 
therapy should be non-pharmacological (36), though there is a gap between guidelines and 
real-life practice. The Norwegian clinical guideline for LBP recommends to be restrictive of 
the use of opioids in the treatment of chronic LBP due to addiction hazard and very little 
documented effect of opioids as treatment for LBP (10). Studies have also shown that higher 
doses of prescription opioid doses correlates with a higher use of health care services and 
worse mental health (53, 54). In addition to administering prescription medication, the GP 
would also be the one administering the patient’s sick leave status, as well as potentially 
referring the patient to other treatments potentially based on advice from the hospital. 
Even though there were no differences in fear-avoidance beliefs, in belief of the pain being 
due to work, as well as a lack of differences among work-related variables; there were 
differences in recommendations regarding work-related follow-up. The patients in the 
multidisciplinary group were more likely to receive a recommendation of work-related 
follow-up in primary care. However, there is a great deal of uncertainty to the true strength of 
this result due to lack of precision. It is therefore not possible to make any conclusions 
regarding work-related follow-up. 
From the results of this study it is likely that the patients assigned to multidisciplinary 
examinations are more complex than patients assigned to monodisciplinary examinations. To 
explain why there are observed differences between the mono- and multidisciplinary groups, 
one can assume that a GP would probably provide more information in a referral note 
concerning a patient he or she perceived as being more complex. This is an unknown which is 
impossible to account for unless the results from this study were crosschecked with the 
referral notes.  
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It is worth noting that research has shown that there is difference in quality of referrals from 
GPs. There has been some studies in Norway who have investigated the quality of referrals 
from primary care to medical outpatient clinics (55) or a multidisciplinary outpatient clinic for 
patients with back pain (56). Both studies concluded that a large share of referrals were 
lacking in quality or missing relevant information. Another study from Denmark on quality of 
referrals to hospital departments from the field of nuclear medicine also showed a lack of 
quality, as well as an increase in quality of the referrals after a feedback response were given 
to the physicians with low quality referrals (57).  
4.3 Methodological discussion 
4.3.1 Study design 
The cross-sectional design of this study allows to investigate the prevalence of being exposed 
(in this study the exposures are the different variables in the questionnaires) in the mono- and 
multidisciplinary groups (which are the outcome in this study). Both exposure and outcome 
measures are assessed at the same point in time. Therefore, it is not possible to state a causal 
relationship; if the exposure lead to an outcome or if it happened the other way around (58) 
(59). Though in this study it is highly unlikely that being assigned to an examination could 
plausibly lead to an exposure. In this study we are not looking for whether a disease is present 
or not, but rather the likelihood of being assigned to either a mono- or multidisciplinary 
examination based on a series of “exposure variables”. 
The data used in this study is from a national medical quality registry. A registry collecting 
data on a certain patient group opens several opportunities to investigate characteristics and 
associations within that patient group, but at the same time there are limitations when using 
registry data in research (60, 61).  
Even though a registry could be designed for use in research, it is not specifically designed to 
be able to answer a specific research question and aims of a specific study (60). As a result, 
any non-experimental studies using pre-collected data like registry data to answer a research 
question could face problems with bias (60). Bias are systematical errors in various parts of 
the study that could inflate or hide true associations (59) and are commonly divided into three 
main categories; selection bias, information bias and confounding (60). Nevertheless, if the 
data in the registry is of good quality and suitable to answer a specific research question, a 
registry is a good source of information for observational studies. 
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Using the NNRR is suitable to answer the research question as it covers the whole study 
population and measures both demographic characteristics and a wide range of clinical 
characteristics of the study population. If not all relevant outcome measures to answer the 
aims of the study were collected, it would make it difficult to make conclusions in the study 
(61). Also, if all relevant covariates have not been collected, it could lead to issues with 
undetected confounding (61).  
This study included only patients from one of the hospitals that the register covers. Including 
patients from more hospitals would have given a higher number of study subjects that would 
have increased the statistical power of the study. A larger sample size could potentially 
increase the precision of the results (37), due to a decrease in the variability of the data. The 
effect of less variability in the data are narrowing confidence intervals (62). When assessing 
the results there are mostly wide confidence intervals, which – even if the result is statistically 
significant – means that there is less certainty about the true effect on the outcome (63).  
However, as mentioned in the introduction, the different hospitals differ in the proportion of 
patients assigned to multidisciplinary examination, ranging from 2,5% in Trondheim to 
99,6% in Bergen (28) compared to 11,1% at UNN, indicating that the hospitals have different 
selection criteria for who should be assigned to a multidisciplinary examination. This means 
that even though the statistical power of the study would have been increased by including 
more patients from different hospitals, it would have introduced selection bias not possible to 
account for. 
The findings are therefore only valid in a local context, which in this study is at the 
specialized clinic for Physical Medicine and rehabilitation at UNN in 2018. By selecting only 
patients referred only to UNN in this study it becomes difficult to generalize the results of this 
study, which means the external validity of this study is low (59). 
It was also considered to classify the patients in three groups instead of just mono- or 
multidisciplinary groups. The monodisciplinary group could have been divided into a 
“examined only by a physician” and “examined only by a physiotherapist”. However, due to 
the low number of patients in the study only two groups were kept. It is reasonable to assume 
that there also could be differences between patients assigned to an examination by either a 
physician or a physiotherapist. 
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4.3.2 Selection bias 
Selection bias is a systematic error caused by the study subjects not being representative of 
the population they came from (60). There is also a distinction between selection bias and the 
selection of study subjects (59). How the selection of all study subjects is done can affect the 
external validity of the study, while at the same time not affecting the internal validity of the 
study. If there are systematic errors in selecting the groups for comparison within the study, 
the study is subject to selection bias which can affect the study’s internal validity. As 
previously mentioned, excluding patients from the hospitals weakens the external validity of 
this study, while if included would have had a major negative impact on the internal validity 
of the study as selection bias would have been introduced. 
In previous years the NNRR response rate at UNN was lower; 59% in 2017 and 37% in 2016 
(64). If the patients from the previous two years had been included in the study, it would have 
affected the internal validity of the study. A high number of non-responders would increase 
the risk of selection bias as non-responders tend to be different in demographic and clinical 
characteristics from the subjects who decided to be included in a study (60). In this study a 
good response rate (87% in 2018) increases the internal validity of the study and ensures that 
the patients included in the study are representative of all the patients examined at the 
specialized clinic for Physical medicine at UNN in 2018. Nothing is known about the non-
responders of the NNRR questionnaires, and therefore it is impossible to know if this group 
differs from the patients who are in the register.  
There is also a possibility that the senior physicians changed practice in how they assigned 
patients to multidisciplinary examinations over the years, so excluding the use of previous 
years patients minimize the potential effect of changed practice. 
4.3.3 Information bias 
An inherent issue with using registry data is information bias, as there will always be 
questions concerning the quality of the data (61). There could be uncertainty with the 
accuracy and validity of the data. There could also be uncertainty whether the data is 
complete or having problems with missing information. 
Information bias is a type of systematic error in a study related to how the data is measured 
(59). When the data is measured erroneously it can lead to misclassification of the individuals 
in the study (65). Misclassification can be “differential” or “non-differential”. When a 
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misclassification is more likely to occur in one group than in the group which it is compared 
to, it leads to differential misclassification (60). This could lead to an assumed association 
between the exposure and outcome even if there wasn’t a true association. When 
misclassification is non-differential the misclassification is not more likely in any of the 
groups, and potentially as a result of a problem in how the data is collected. Non-differential 
misclassification normally leads to odds ratios being shifted towards 1, which means that a 
true association potentially is not detected. 
Recall bias 
A type of information bias which often is a problem with self-reporting questionnaires like 
the first patient questionnaire, is recall bias. Recall bias occurs when the study participants are 
not able to recall the information they are asked for (59). Information could be over- or 
underreported in one or both groups being compared.  
Having a disease could lead to overreporting exposures due to being more likely to try to find 
an explanation to the disease (59). This would lead to an overestimation of the association 
between the exposure and outcome. In this study the patients in multidisciplinary group and 
the patients in the monodisciplinary group are overall the same disease category, as all 
patients are back pain patients. It is unlikely that patients would answer differently in the first 
patient questionnaire based on which type of examination they were assigned to. The first 
patient questionnaire is filled out prior to the examination, and a patient assigned to a 
multidisciplinary examination does not receive any other information from the hospital than 
what a patient assigned to a monodisciplinary examination does. This means that the risk of 
differential recall is low when considering the data sourced from the first patient 
questionnaire. 
Underreporting could be due to not being able to recall the information the person is asked to 
report. Most commonly underreporting leads to non-differential misclassification and a true 
association could be missed as a result. Naturally it is more difficult to remember something 
that happened a long time ago. This type of recall bias can be reduced through how the 
questionnaire is designed. One option is to limit the time period from which the person is 
asked about (65). Several of the PROMs used in the NNRR first patient questionnaire uses 
this method of limiting the recall period. The ODI, the NDI and EQ-5D-3L all ask how the 
current function of the patient is, while the HSCL-10 have a recall period of the last seven 
days and the UHI of the last four weeks. 
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The question asking for number of previous sick leaves has several validity problems; this 
variable is sourced from the health professional questionnaire, which means the health 
professional is required to have asked the patient directly about number of sick leaves or 
obtained this information through the referral note or the hospital record. It is therefore 
subjected to recall bias if sourced from the patient, as he or she would have to remember over 
several years to estimate the number of sick leave due to back pain. Due to all these factors in 
combination with the previously discussed lack of precision in the OR, one must be cautious 
of making any conclusions based on this result. 
Social desirability bias 
Social desirability bias can also lead to underreporting, as well as overreporting (65). This 
type of bias is more likely in variables with private or sensitive information. In this study 
questions about pain medication use could be affected by this bias, and potentially 
underreported as a result. It is not likely that this would be more underreported by either the 
mono- or multidisciplinary group. However, if overall underreporting is present for pain 
medication use, it will lead to non-differential misclassification. This potentially 
underestimates the strength of the association of pain medication use and being assigned to 
the mono- or multidisciplinary group. 
Confirmation bias 
Confirmation bias could affect some of the information sourced from the health professional 
questionnaire. Confirmation bias is a psychological bias where a person makes a decision 
based on preconceived beliefs (65). The patients assigned to multidisciplinary examination 
have at least two health professionals assessing their case. Since the patient already have been 
selected to a more resource-demanding examination on the assumption of being “more 
complex”, he/she could be more likely to receive a treatment recommendation just because of 
that preconceived assumption. This would mean that there is a risk of differential 
misclassification of answers from health professional questionnaire regarding treatment 
recommendations. However, when considering the other results of this study, confirmation 
bias is not very likely to be the main reason for differences in treatment recommendations, as 
there are other more plausible reasons for more treatment recommendations in the 
multidisciplinary group. 
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Item nonresponse bias 
Missing data could lead to “Item nonresponse bias”. Item nonresponse is the cases where a 
study subject has left out answering questions for various reasons, which could also lead to 
misclassification. Item nonresponse does not automatically cause bias. Substantial item 
nonresponse bias is related to the quantity of item nonresponse and correlation with the 
outcome measure. This means potential bias is only related to the specific outcome measure, 
and not the entire study (66). When assessing item nonresponse, it is important to evaluate if 
it is due to the exposure or the outcome to decide if the misclassification is differential or non-
differential (60). In this study it is not likely missing information is due to the outcome, due to 
the same reasoning as for potential differential recall. In this study item nonresponse have 
been counted for every exposure variable and listed separately in the descriptive statistics, as 
well as investigated manually and given reason for in the results if possible. In the association 
analysis of this study using binary logistic regression, patients with missing information in 
any of the exposure variables in the model are excluded (60). 
In this study there were notable high numbers of nonresponse in the questions regarding non-
prescription and prescription pain medication use. After review, it was apparent that almost 
all patients who didn’t provide information on either non-prescription or prescription pain 
medication use, did provide information on the other. So, this is missing information related 
to the exposure, and therefore leading to a non-differential misclassification which in this case 
shift the association towards 1 (sensitivity analysis using imputation of new variables with 
assumed answers to the questions confirmed this). 
Another notable high number of nonresponses were in the question of “not felt wanted back 
by your employer”. There were also high numbers of nonresponses in the other work-related 
questions, mostly due to non-responders not having current employment, though 
substantively lower than for “not felt wanted back by employer”. This could be a case of 
social desirability bias leading to nonresponse. It is not unlikely that the non-responder feels 
that the question is sensitive and do not want to disclose displeasure with the employer. 
Validity of outcome measures 
Also affecting the quality of the information from the questionnaire is the validity and 
reliability of the different PROMs and other variables. 
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In a systematic review from 2011 ODI was identified as the most used outcome measure of 
function in chronic LBP-patients and was found to be valid and reliable (67). A review of the 
culturally adapted versions of the ODI stated that researchers can be confident in the validity 
and internal consistency of the test (68). Though another systematic review form 2018 
suggest that there could be inadequate evidence for content validity of the ODI, and raise 
doubt about the use of the total score of ODI (69).  
A systematic review from 2018 evaluating PROMs used for neck disorders found the NDI to 
have moderate to excellent reliability and moderate to good validity (70). 
Pain VAS was found to be reliable in a chronic LBP population and referred to as the “gold 
standard” for measuring pain in a chronic LBP population (67).  
FAB-Q was stated as the most used psychosocial outcome measure and found to be reliable 
and valid in a chronic LBP population in one systematic review (67). However, later studies 
have raised concerns about the validity of the FAB-Q. A systematic review concluded that 
high fear avoidance beliefs were mainly non-prognostic when used in a population already 
reporting chronic pain (45), which over 90% of the patients in both groups in this study suffer 
from. Another study from 2020 concluded that FAB-Q was not a good measure of fear-
avoidance beliefs and that the 7 categories for each question were too many, and possibly 
affecting the responsiveness of the FAB-Q (46). Another study found that FAB-Q was to not 
a good fit with LBP patients  and also state that the two sub scores should not be summarized 
(47). 
There are no systematic reviews evaluating the validity of the UHI, but an cross-sectional 
study comparing LBP-patients with the general population concluded that the LBP-patients 
reported more subjective health complaints than the general population (71).  
HSCL-10 was checked for correlation with several other commonly used tools for evaluating 
mental health, and was found to strongly correlate with the more comprehensive HSCL-25 
and validated through high associations with other validated tools (72).  
Patients with LBP have been found out to score the EQ-5D-3L differently compared to the 
general population (73). A systematic review suggested using caution when assuming the 
validity of the EQ-5D-3L and EQ-VAS in LBP patients (74). 
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4.3.4 Interrater reliability 
Another uncertainty in this study is interrater reliability between the health professionals. 
Interrater reliability is to what degree different observers make the same judgements of the 
same phenomenon (75). In this study it would be to what degree the senior physicians or the 
health professionals come to the same conclusions when assessing similar patients. 
No studies have been done regarding interrater reliability between the senior physicians who 
assign patients to the examinations. For every single patient different levels of information 
could be available when the referral of the patient is evaluated (Figure 1). If the senior 
physicians evaluate referrals differently it could lead to selection bias. An example could be 
that one senior physician had a substantial lower threshold for assigning younger patients to 
multidisciplinary examinations than the other senior physicians. Data from referrals and 
hospital records are needed to account for this, as well as potentially from the senior 
physicians as well. 
There is a written guideline describing how to fill out the health professional questionnaire 
available to the health professionals performing the examinations, but no studies have been 
done to assess the interrater reliability between the health professionals in this context. 
Variables sourced from the health professional questionnaire regarding work and sick leave 
status, diagnosis and treatment recommendations must be interpreted with this uncertainty in 
mind, and they could be subject to information bias as a result. Work and sick leave status 
could have been self-reported through the first patient questionnaire, which would have 
eliminated interrater reliability issues for those variables. 
4.3.5 Confounding 
Confounding occurs when a factor is both associated with the exposure and the outcome, but 
are not in the causal pathway between them (59). This means that if a confounder is present, 
the observed association between the exposure and outcome can be different from the true 
association between the exposure and the outcome. Confounders can be accounted for 
through statistical analysis. However, residual confounding would remain (76). 
In this study age was identified as a confounder. When comparing the patient characteristics 
of the mono- and multidisciplinary group it was clear that the group assigned to 
multidisciplinary examination had a statistically significant lower mean age. Age would not 
be in the causal pathway between exposure variables and being assigned to a 
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multidisciplinary examination or not (outcome). It is reasonable though to assume that the 
senior physicians would have a lower threshold to assign more resources to a younger patient. 
This means that it was important to find out if age confounded the associations between the 
different variables and mono- or multidisciplinary examination and adjust for this potential 
confounding effect to be able to determine a true association. Sensitivity analysis showed that 
age also was associated with several of the exposure variables. 
To reduce the effect of confounding due to age, the association analysis was performed using 
a binary logistic regression model adjusting for age. 
Sex were also considered as a confounder as sex could be associated with several of the 
exposure variables. The proportions of men and women in the groups were almost identical in 
the mono- and multidisciplinary group, and almost identical with the proportion of men and 
women in the overall study sample. So, there was no indication that sex was associated with 
the outcome and therefore not affecting the decision-making in assigning patients to either 
mono- or multidisciplinary examinations, which meant that sex would not confound the 
results.  
There was a notable difference between the groups in smoking status, with a higher 
proportion of smokers in the monodisciplinary group. Smoking status are likely associated 
with several of the exposure variables. However, it is not likely that smoking status are 
associated with the outcome. Smoking status should not affect the decision-making of being 
assigned to mono- or multidisciplinary examinations. There were likely other reasons for the 
higher proportion of smokers in the monodisciplinary group; with higher age being the most 
likely reason. 
4.3.6 Strengths and limitations  
The main strength of this study is the high participation rate which increases the internal 
validity of the study (59, 60). There is a low risk of selection bias as the sample size consist of 
almost all patients examined at UNN eligible to participate in the NNRR. Another strength of 
the study is the broad range of information from both patients and health professionals 
involved sourced through the NNRR questionnaires, which reduces the risk of relevant 
outcome measures or confounders being missed. 
The main limitation of the study is the small sample size which contribute to the lack of 
precision that can be seen in the results, leading to uncertainty about the true strength of 
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associations between the variables and the mono- and multidisciplinary group (37). In 
addition, just using data from a single location is limits the external validity of the results, 
making it very difficult to generalize about the process of assigning patients to mono- or 
multidisciplinary examinations (59). 
Another limitation is in the classification of the patients in this study. The monodisciplinary 
group could have been divided into separate groups according to health profession present at 
the first consultation. It is plausible that patients assigned to physicians could differ from 
patients assigned to physiotherapists. 
There are several inherent limitations due to the nature of the study design and with data 
being predominantly self-reported (59, 60, 65). The cross-sectional design makes it not 
possible to say something definitive about the causal relationships between exposure and 
outcome; though it is unlikely that being assigned to a multidisciplinary examination would 
lead to an exposure variable. The data have some problems regarding information bias as 
discussed in 4.3.3; with underreporting due to various reasons being the main concern. There 
could be underreporting due to recall bias, social desirability bias and item nonresponse bias. 
All are likely leading to non-differential misclassification in different variables in this study, 
which weakens the true strength of associations between the variables and the mono- and 
multidisciplinary groups. A strength of this study regarding information bias is the little risk 
of differential misclassification, as it is not likely the mono- and multidisciplinary groups 
would answer differently in the first patient questionnaire. 
Though there are limitations of using self-reported data, a strength of the NNRR is that it uses 
commonly used PROMs and outcome measures regarding pain discussed in 4.3.3, which are 
mostly validated in a back pain population. This means that results from studies using 
information from the NNRR are easily compared to most available research in the field. 
However, recent literature has stated that the FAB-Q most likely is insufficient in measuring 
fear-avoidance beliefs (45-47). This means that the NNRR could have a void regarding usable 
data concerning fear-avoidance beliefs. Recent literature has also advised using caution when 
assuming the validity of the EQ-5D-3L and EQ-VAS in an LBP population (74), as LBP 
patients seem to score the EQ-5D-3L differently than the general population (73). 
Another limitation lies in the information which is not known. To gain further knowledge of 
the patients assigned to mono- or multidisciplinary examinations one would need information 
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provided in the referrals, information on the evaluation of referrals from senior physicians and 
information from hospital records, as well as information from subsequent questionnaires 
from the NNRR to see if there were differences in long term outcomes between the groups. 
Without this additional information it is not possible to conclude if the patients assigned to 
multidisciplinary examinations in this study are indeed the “right patients”. 
Also, there is a limitation regarding the health professional questionnaire. It does not provide 
any information of which risk factors the health professional(s) believe to affect the patient’s 
back pain. A short multiple choice in the health professional questionnaire with risk factors 
(like mental health problems, work-related problems, etc.) could potentially have provided 
more insight into a potential multifactorial condition like back pain. If this information was 
available, it could have strengthened the indication in this study of the multidisciplinary group 
being more likely to report mental health problems. 
This study only brings a snapshot of a practice at UNN. Doing the same calculations in 
successive years would make it possible to see trends and compare it with changing clinical 
practices or decision-making by the senior physicians. In addition, by summarizing NNRR 
data from successive years after 2018 one would gain statistical power enabling a higher 
degree of precision in the results and more certainty of the true strength of the associations 
between the different variables and being assigned to mono- or multidisciplinary 
examinations.  
4.4 Implications for practice 
This study brings new information about the evaluation of referrals at the specialized clinic 
for Physical medicine at UNN and is the first study in Norway investigating differences 
between patients assigned to mono- or multidisciplinary examinations for back pain 
conditions. This study has shed light and filled in new knowledge which have not been 
investigated before. 
One of the stated purposes of the NNRR is to aid the process of assigning the right patients to 
the right interventions. As mentioned, this study cannot determine if “the right patients” are 
assigned to multidisciplinary examinations. However, by using the information from this 
study, the senior physicians at UNN can evaluate their protocol for assigning patients to 
multidisciplinary examinations and evaluate if their process works as intended. Also, this 
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study could give the senior physicians an indication of what type of information they should 
require in addition from GP’s referrals. 
Another stated purpose of the NNRR is to improve quality locally and eventually nationally. 
By using the information from this study, UNN can potentially improve upon their 
interventions. The indication of patients assigned to multidisciplinary examinations suffering 
from more mental health problems could validate extended use of health professionals with a 
specialty in mental health in this setting. This could either be psychologist or a 
physiotherapist or physician trained in cognitive behavior treatment. Studies have showed that 
identifying risk factors for mental health problems is an important step to psychological 
interventions, however it would be ineffective (not cost-effective) if these interventions were 
applied to all patient regardless of risk status (23). 
This study could also be used in a future cohort study investigating differences between the 
examinations themselves. Prospective data from either the NNRR or another registry like the 
sick leave registry of the Norwegian Labor and Welfare Administration could be used to 
evaluate the if patients assigned to mono- or multidisciplinary examinations had different 
long term outcomes regarding pain, physical and mental disability or return to work. Such a 
study would gain knowledge of the effectiveness and usefulness of multidisciplinary 
examinations. 
Information from this study could also be used to improve the quality of the NNRR. In the 
health professional questionnaire, there is no possibility to register if a psychologist or other 
health professional with formal training in mental health care was present at the first 
consultation. We would recommend more options for registering which health professional 
was present, as it would make it possible to evaluate the multidisciplinary team or targeted 
interventions more extensively. 
It would also be beneficial if the NNRR provided the number of days of sick leave, as length 
of sick leave is a predictor for patient outcome. The health professional questionnaire 
currently provides demographic information like employment status, sick leave status and 
disability pension status. However, if the patient self-reported this information in the first 
patient questionnaire, the information would potentially be of better quality as it comes 
directly from the patient. In addition, for research purposes more information could be 
 
Page 50 of 58 
collected directly from the patient, and reduce the need having access to information from the 
health professional questionnaire. 
5 Conclusion 
This study shows that patients assigned for multidisciplinary examinations at UNN are 
younger than patients assigned for monodisciplinary examinations. There are also indications 
that patients assigned to multidisciplinary examinations suffers from more mental health 
problems, as well as being more likely to use pain medication requiring a prescription. The 
patients assigned to multidisciplinary examinations were also receiving overall more 
treatment recommendations from the health professionals and were especially more likely to 
be recommended to follow-up by a physician in primary care. There were no differences 
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Appendix 
ICD-10 diagnosis code overview  
Category ICD10 Code Term 




Non-specific neck pain M542 
 
Smerte i nakke 




























































M545 + M542 
Uspesifisert seropositiv reumatoid artritt 
Seronegativ reumatoid artritt 
Uspesifisert hofteleddsartrose 
Leddsmerte 
Stivhet i ledd, ikke klassifisert annet sted (?) 





Sakroiliitt, ikke klassifisert annet sted 
Infeksjon i mellomvirvelskive 
Annen spondylolyse med myelopati 
Annen spondylose med radikulopati 
Annen spesifisert spondylose 
Annen spesifisert spondylose (?) 
Uspesifisert spondylose (?) 
Spinal stenose 
Spinal stenose (?) 
Lidelse i cervikalskive, med radikulopati 
Lidelser i lumbalskive og andre mellomvirvelskiver, med radikulopati  
Annen spesifisert degenerativ lidelse i mellomvirvelskive 
Andre spesifiserte rygglidelser 
Radikulopati 
Isjialgi 
Lumbago med isjialgi 
Smerte i torakaldelene 
Annen spesifisert ryggsmerte 
Uspesifisert ryggsmerte  
Trokanterbursitt 
«Rotator cuff syndrome» 









Smerte i ekstremitet 
Smerte i ekstremitet (?) 
Smerte i ekstremitet (?) 
Fibromyalgi 
Smerte i overgang mellom ribben og ribbensbrusk 
Brudd i annen spesifisert cervikalvirvel 
Brudd i torakalvirvel 








Spina bifida occulta 
Følgetilstander etter skade på ryggmarg 
Uspesifisert fedme 
“Lumbago” in combination with “Smerte i nakke” 
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M545 + any 
M542 + any 
“Lumbago” in combination with any other diagnosis  
“Smerte i nakke” in combination with any other diagnosis  
 
Radiological findings 
There were no statistically significant differences in the listed radiological findings between 
the patients in the multidisciplinary group and the monodisciplinary group. 
Radiological findings 





MRI Findings  
Undergone MRI, N (%) 487 (83.7) 58 (79.5) 0.363(1) 
Normal, N (%) 187 (32.1) 28 (38.4) 0.286(1) 
Disc herniation, N (%) 162 (27.8) 23 (31.5) 0.511(1) 
Spinal stenosis, N (%) 45 (7.7) 2 (2.7) 0.085(1) 
Recess stenosis, N (%) 88 (15.1) 13 (17.8) 0.549(1) 
Modic changes, N (%) 70 (12.0) 6 (8.2) 0.228(1) 
1 Chi-Square Test, 2 Fischer’s exact p-value listed for variables with groups containing less than 10 patients 
 
 
 
